There is a long running debate on the significance of ethnic residential segregation levels in Britain. These phenomena have been related to the extent of community cohesion in British cities, and particularly to the riots of 2001 in the north of England. Further light is cast on these issues by examining ethnic segregation by age in the case of Bradford, the location of the largest riot. Both the dissimilarity index and the exposure index are used to consider relations between the White British and the largest minorities at ward level and at census output area level. The level of segregation is shown to vary with age, usually in a consistent direction. The direction varies between ethnic groups however.
Introduction
In the summer of 2001 a series of riots erupted across the north of England. The
Denham and Cantle Reports to national government on these events identified a lack of community cohesion as a contributory factor (Home Office 2001a , p. 119, 2001b ).
The Cantle Report identified 'the depth of polarisation' between ethnic communities as a major context of disorder: 'the physical segregation of housing estates and inner city areas … compounded by so many other aspects of our daily lives, was very evident. Separate educational arrangements, community and voluntary bodies, and employment, places of worship, language, social and cultural networks, means (sic) that many communities operate on the basis of a series of parallel lives. These lives do not seem to touch at any point, let alone overlap and promote any meaningful interchanges' (Home Office 2001b, p. 9) . Ignorance of other communities grows into fear, which is exploited by extremist groups.
Both Cantle and Denham drew on Ouseley, a report for Bradford City Council, as evidence of the segregated situation in Bradford (Ouseley 2001) . It appeared to confirm that community relations in the city were dangerously polarised:
'communities are fragmenting on racial, cultural and faith lines … intolerance towards differences is growing ' (2001, p. 6 ). Both 'white flight' and 'self-segregation' were identified as contributors to this situation (2001, pp. 9-10) . 'different ethnic groups in Bradford are increasingly segregating themselves from each other and retreating into "comfort zones" made up of people like themselves ' (2001, p. 16 ).
This not only supports the official diagnosis of poor community cohesion, but also raises the question of whether age is an exacerbating factor in increasing segregation and limiting contact across the ethnic divide. Teenagers do not normally spend their leisure time with older age groups. Most older people are gratified that this is so, and prefer to associate with their contemporaries. Each generation makes most of its friends among people of broadly similar age, and patronises stores, bars, restaurants and events where its tastes are catered for. In situations where society is already segregated by ethnicity it may be that age-differentiated migration patterns produce situations where members of an ethnic group find that most of their neighbours of another ethnic group are the wrong age for social interaction to be likely. Burgess and Wilson (2003) showed that in much of Britain schools are not ethnically mixed. They also linked the riots to high levels of ethnic segregation. They suggested that the riots occurred in urban areas where the segregation of South Asian pupils was highest according to the two types of segregation measure discussed below. In conjunction with a co-author they later moderated this claim, and noted that the coincidence of rioting and high segregation levels is not complete, since there were no riots in Leicester, a city with comparable segregation levels. They were however able to demonstrate that the concentration of non-whites in schools is at least six times greater than would be expected on the basis of a random allocation across schools in their Local Education Authority (Johnston, Wilson & Burgess 2004 ).
Bradford
Bradford is a city with a long history of immigration. In the nineteenth century considerable numbers of Irish, Jews and Germans arrived as wool textile manufacturing boomed. After the Second World War east European refugees were welcomed as a cheap and compliant labour force, and recruitment was then extended to the Indian sub-continent, particularly Pakistan (Jackson 1992) . This attempt to shore up a declining industry failed in the face of global competition. Chain migration and high birth rates have nevertheless built up a substantial population of Pakistani origin in the city, with smaller communities from India and Bangladesh. Table 1 shows that by 2001 14.5 per cent of residents were ethnically Pakistani, with 2.7 per cent Indian and 1.1 per cent Bangladeshi. The 'Other White' group, including the city's east Europeans, makes up 1.5 per cent of the total, and the White British majority 76.0 per cent. A variety of other minorities constitute the remaining 4.2 per cent. 
Segregation Measures
The two most common measures used in studies of ethnic segregation are the dissimilarity index (ID), and the exposure index (p*), also referred to as the isolation, interaction or probability index. The dissimilarity index measures the proportion of an ethnic group which would have to move to another spatial unit in order to match the geographical distribution of another ethnic group. If all of a city's minority population reside in a single quarter, and none of the majority population live there, then the two populations are totally segregated from one another, and the dissimilarity index has a value of 100, indicating that either the minority population or the majority population would have to totally relocate in order to match the spatial pattern of the other group.
If on the other hand the index has a value of zero this is an indication that the two populations under review exactly match each other's geographical distribution. The dissimilarity index is sometimes scaled to run from 0.00 to 1.00.
Many studies compare the distribution of a particular minority with that of the rest of the population, a version of the dissimilarity index known as the segregation index (Peach & Rossiter 1996, p. 119) . In this paper the dissimilarity index is used mainly to compare the distribution of minorities with that of the White British, the dominant ethnic group of the United Kingdom, and of Bradford. In this way each minority is compared with the same set of figures, rather than with a rest of the population which differs for each minority. We will therefore be studying the segregation of ethnic minorities in a standardised fashion.
Many ethnic minorities in Britain are continuing to grow, as a result of both continued immigration and natural increase, the latter being a consequence of relatively youthful age structures ( An important feature of the dissimilarity measure is that its value increases as the size of the geographical areas used in its calculation decreases. The differences between Given that most of the segregation measures in this paper are reported at both the ward and output area scales, it is important to avoid including groups in the analysis which were so small that part of the measured segregation might be the result of their being too few group members to allow their distribution across all areas. Since the majority of the population live in a family or household of more than one member it was decided to confine the analysis to groups with populations which exceed the number of output areas by a minimum of three. By coincidence this criterion identifies those groups amounting to more than 1.0 per cent of the population. The groups selected are therefore: White British, Pakistani, Indian, Other White and
Bangladeshi. (Members of other particular ethnic groups are included in the calculations when either the total population, or the total population which is not White British, is referred to).
Age and Ethnic Dissimilarity
A first step in examining the impact of age on ethnic segregation was to establish whether age groups are in fact spatially segregated from one another. This is demonstrated in table 3. It is confined to comparing, by means of the dissimilarity index, those aged 0-9 in each of six ethnic groups with those of successively higher ten-year age bands. The calculations have however been completed for all ethnic groups and all decadal pairs, and the 0-9 figures are not in any way atypical. The first column of values shows the situation for the population as a whole. The dissimilarity in ward level distribution between children aged 0-9 and 10-19 year-olds is only 3.4.
As 0-9 year-olds are compared with each higher age group the dissimilarity value generally increases, reaching a maximum of 18.1 for the comparison with those aged over 80. This implies a theoretical redistribution of young children ranging between 3.4 per cent and 18.1 per cent if the distribution of other age groups were to be matched. Although it is an attractive idea to analyse ethnic population data in terms of the 10-year age cohorts used above, it proves impossible to do so in practice at both the geographical scales reported by the census. Because the average output area contains only 321 residents there is a risk that if too many census variables were to be crosstabulated information about individuals might be revealed. As one of the measures adopted to eliminate this risk the census only reports ethnic group populations at output area level in seven age bands: 0-4, 5-15, 16-29, 30-49, 50-retirement age, retirement age to 75, and 75 plus. Retirement age is not the same for men and women.
It is 65 for men but 60 for women. Categories with different age boundaries for men and women are not clearly the best for examining age segregation. The seven categories have therefore been reduced to six for the purposes of this paper by creating a 50-75 age group. In order to permit comparisons across scales the ward level data, although available in much finer age detail, has been aggregated to these six categories. British is utterly devoid of trend, and although the over-75s have the highest figure for three of the four specific groups, it is difficult to interpret this as an age-related trend in any of the cases. The ward level sequence of ethnic groups within age bands also disappears in the output area data. Although the Bangladeshis retain their position as the most segregated group at every age, the order of the other three ethnicities seems completely random. This is probably connected to the very low average numbers per output area for White Others, Indians and Bangladeshis. Even for Indians the average figure is only 8.6, and for White Others and Bangladeshis 4.7 and 3.4. When these small numbers are spread across six age bands it becomes clear that the very high dissimilarity figures for these groups are largely the product of the very large number of output areas where the presence of these groups is necessarily zero. It is sensible to conclude that the dissimilarity figures at ward level are more robust than those at output area level.
Low numbers per output area may also explain an intriguing feature of the output area figures in British chances of finding a neighbour of differing ethnicity fall to somewhat over 7 per cent at ward level, and to under 6 per cent for output areas.
Exposure of the White British
Without examining the relationships shown in the following tables it is premature to make a judgement on the significance of table 6 for the understanding of community cohesion. We may nevertheless observe that for the average member of the White British group in Bradford the experience is of living in areas which are predominantly co-ethnic. Moreover only younger people are likely to find that any specific minority amounts to more than a small proportion of their local co-residents. Experience of a multi-ethnic presence is more visible for the white British when all minorities are considered as a single group. Tables 8 and 9 are similar to tables 6 and 7, but with Pakistanis, the largest minority group, in place of the White British. In general it may be seen that for Pakistanis in younger age groups more of their contemporaries are Pakistani rather than White British, but for older Pakistanis the opposite is the case. This applies at both scales, but only the over-75s experience a White British plurality more locally, while it applies to those aged 30 or older at the ward scale.
Exposure to the White British

Exposure of Pakistanis
Exposure to Pakistanis
In Bangladeshis at both scales, and both are lower than the collective figures. The higher level of collective exposure to Pakistanis is explained by their incorporation of the self-exposure experience of the relatively large Pakistani community. The effect of age on these values is negative; that is exposure declines as age increases at both scales. Two exceptional features of the age group results occur for the two oldest age groups for White Others, and for the youngest Indians. The older White Others are slightly more exposed to Pakistanis across output areas than across wards, unlike other White Other age groups. The youngest Indians are slightly less exposed to Pakistanis for output areas than they are for wards, unlike other Indian cohorts. Table 10 presents the final set of results the self-exposure of each the ethnic groups.
Exposure to Own Group
We have already seen the White British and Pakistani data. Here the higher figures for the White British are apparent for all age groups, and at both scales. The increase in self-exposure with age for the White British can be contrasted with the Pakistani experience, where self-exposure declines with age. We can also see that self-exposure increases for both groups as we switch from wards to output areas. This also applies to the other ethnic groups in the table, figures which are not reported previously. At both scales however the White Other figures are very low, indicating that members of this group generally live in areas dominated by other groups. The other group of similar size, Bangladeshis, also have very low self-exposure at ward level, but the figure increases to about 18 per cent for output areas. This suggests a group somewhat clustered in particular parts of several different wards. Indian self-exposure is low at ward level, and remains modest for output areas. For the 'not White British' aggregate category self-exposure is however quite substantial. If you are not White British you find that 47 per cent of your neighbours at ward level are also thus classifiable, and for output areas the figure increases to about 59 per cent.
The impacts of age on self-exposure are uneven. As for the White British and Pakistanis values decrease with age for 'All not White British' at both scales, and for Bangladeshis at ward scale. For Bangladeshis across output areas however selfexposure increases in both directions from a minimum in the 30-49 age band. This 
Conclusion
This paper addresses a very general question: do age divisions exacerbate the significance of ethnic segregation? The question arose from the very specific context of a riot in one city, and has been explored on the basis of demographic data from that city. In order to answer the general question we need to ask whether Bradford is in any way atypical, and the answer to this is that it might be. The city has the highest proportion of Pakistanis of any local authority in the United Kingdom, and because of the numerical dominance of the White British and Pakistanis in the city, it is less diverse in its ethnicity than many London Boroughs and several other cities and towns such as Leicester, Birmingham, Manchester and Luton. It is however reasonable to see Bradford as part of a continuum of ethnic profiles rather than one which is different by an order of magnitude. So it may be fair to infer that the effects of age on segregation in Bradford are likely to recur elsewhere in the country, but not necessarily to the same degree.
An overall summary of the situation we have examined might be that the multicultural experience in Bradford is more apparent to members of ethnic minorities than it is to the White British, but that this experience is modified, but not necessarily exacerbated by age. The average White British person lives in an environment which is very much dominated by their own group, and this applies even more on the very local scale than it does at ward level. For most ethnic minorities however the average experience is of living in localities where the White British are either numerically dominant or a considerable presence. On average only Pakistanis find themselves more numerous in their vicinity than the White British, and this only applies to some age groups at both spatial levels. The two youngest Bangladeshi age groups also outnumber the White British at output area level, but the main interethnic exposure of Bangladeshis is to Pakistanis, particularly among younger people.
The modification of the experience of exposure to other ethnic groups according to age is sometimes to increase it, but also sometimes to decrease it. Among the White British younger people have a greater chance of interethnic exposure, and therefore of potential contact. Among Pakistanis the chances of interethnic exposure are generally higher than for the White British, but they are higher for older Pakistanis than younger.
This is entirely a consequence of greater exposure to the white British. The exposure of other minorities to the White British also increases with age. Exposure to Pakistanis decreases with age for these groups.
We can perhaps draw some tentative conclusions on the relevance of ethnic separation, would be possible to take a closer look at the situation in specific parts of the city. The experience in inner city zones will clearly be different from in the most peripheral suburbs. Finally, and perhaps most productively, the analysis could be extended to relations between age groups across the ethnic divide.
